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Dental caries has been called as scourge of modern civilizati on and is without doubt, one of mankind's most prevalent chronic diseases. Incidence of dental decay is on the rise in many developing countries that previously had very low or low caries prevalence has now been accumulated 1 . During these two decades largely as a result of WHO acti viti es in oral epidemiology 2 , comparable data on the prevalence of caries for ages 6 and 12 has been acquired. These recent data have been used to re-examine and reassess the associati on of sugar and dental caries.
The increased rate of dental caries among school children in recent years has been one of the major health problems in developing countries 3 . Among the eti ologies of disease in school children, environmental factors, parti cularly intake of refi ned carbohydrate and socio economic status of parents have been strongly implicated 4 . With increasing availability or assorted and appealing Cariogenic food stuff s to the public in the forms of candy, biscuits, sti cky toff ee, it is paramount to investi gate the prevalence of dental caries among children from diff erent socio economic groups such as fee verses non-fee paying schools. In the current literature sugar consumpti on has been implicated as one of major contributors to dental caries 5 . The individual drive for the consumpti on of sweet food is controlled by a variety of biologic, psychologic and sociologic factors. Some investi gators assume that taste preference may be one of major factors responsible for the amount of sugar or salt consumed by the individual under normal metabolic conditi ons 6 . Diff erent individuals may prefer diff erent intensiti es of sweet or salty taste. This relati ve stability suggests that taste preference is more the individual's personal characteristi c than a biologic variable primarily dependent on actual fl uctuati ons of the metabolic status 7 . The latt er is presumably more dominant in dietary habits of man.
Consumpti on of sugar containing foods is believed to be on the increase in developing countries parti cularly among urban residents from higher socio-economic background 8 . It has been suggested that variati on in dietary and oral hygiene habits might account for the social and regional distributi on of caries experience in Ghanian school children 9 . Based on previous fi nding it was hypothesized that rural residents, males and subjects of lower socioeconomic status would be less likely than their urban, female and higher socio-economic status counter parts to consume sugary products and to take preventi ve acti ons.
Dental caries is most commonly seen oral disease showing striking geographic variati on, socio economic patt erns and severity of distributi on all over the world 10, 11 . Numbers of factors have been put forward to explain the variati on in prevalence and severity of dental caries found between developing and developed countries but also between rural and urban communiti es. Additi onally there is marked variability in the patt ern of many diseases between diff erent socio-economic groups in same country.
Research in industrialized countries has revealed that children of high social class families experience less caries than those of lower social classes 12 . However this relati onship appears to be reversed in the developing countries. Hence an att empt has been made to determine the relati onship of oral hygiene status and dental caries experience with socio-economic status in Udaipur, India.
The aim of the present study was to fi nd out the eff ect of Cariogenic food exposure on prevalence of dental caries among fee and non fee paying school children in Udaipur, India.
A cross secti onal study was conducted in non-fee paying and fee paying school children with 150 students each between age group of 11-18 years in Udaipur City located in the south-east zone of Rajasthan, India. Data collecti on was conducted in the month of January and February in the year 2010.
A total of 4 schools (2 Government and 2 Private) were selected by strati fi ed random sampling method. A total of 281 children were examined. Out of which 10 were absent on that day and rest 9 were not willing for their checkup to be done, so they were excluded. Response rate was 93.6%.
Ethical clearance was been obtained from the ethical committ ee of Darshan Dental College and Hospital before the study. Informed consent was taken from their parents before starti ng the examinati on.
A Performa was prepared to collect the data about the oral health status of the subjects and sugar consumpti on by the subjects. The Performa consisted of frequency of sweet consumpti on per week, type of meal taken at lunch ti me, method of tooth cleansing and material for tooth cleansing in the children.
The samples were examined using a plane mouth mirror and CPI probe where necessary according to WHO
RESULTS
caries diagnosti c criteria (World Health Organizati on, 1993). Instruments were sterilized; Examinati ons were performed using Type III examinati on procedure. To record the caries experience decayed, missing, fi lled (DMF) caries index was used. Both DMFT and DMFS were recorded.
There were two examiners who were calibrated before the survey for inter examiner variability and the reliability was tested by means of weighted Kappa stati sti cs which was 90.3%.
Chi square analysis was undertaken to esti mate whether signifi cant associati on between the prevalence of dental caries and type of school or sex distributi on. Data on diff erent methods of cleansing teeth as reported by subjects were also analyzed for any signifi cant relati onship with the type of school. A probability (P) less than 0.05 was chosen as signifi cant.
Stepwise Multi ple Regression Analysis and ANOVA and Chi square analysis was applied by using S.P.S.S. soft ware (version 11.0). Figure 1 shows that among non fee paying 8.6% of subjects were between 11-12 years of age, likewise 22 18 years of age. Table 1 shows that in fee paying, 63.8% consuming sweet 1-4 ti mes per week, while 22.7% were consuming sweet 5-8 ti mes per week and only 0.7% were not consuming any sweets. There is greater consumpti on of sweet in fee-paying as compare to non fee-paying. In fee-paying there are12.8% who take sweet more than 8 ti mes in place of non fee-paying who are only 2.1%.
There are higher consumpti on of fruit/cake/biscuit/ fast food in fee-paying than non fee-paying subjects. In this group 82.9% of subjects had biscuit/fast-food/fruit/ cake as a midday meal. The majority of non fee paying subjects (78.7%) bought their midday meal at the school premises under the supervision of school teacher. Table  1 shows that 47.5% fee-paying subjects consume sweet or other sugary meal 3-5 ti mes in between meal. While in non fee-paying 66.4% subjects take 1-2 ti mes sugary meal in between meal and 28.6% was not consuming any sugary meal in between food. Table 2 shows that about 17.1% of non fee-paying schoolchildren used Chewing sti ck compared to 1.4 % of the fee-paying schoolchildren. There were 97.2% subjects of fee-paying used tooth brush where as 65% in non feepaying. In non fee-paying 17.9% cleaned their teeth with the help of fi nger. It also shows that about 75.7% subjects of fee-paying cleaned their teeth once a day while 56.7% subjects in non fee-paying. In non fee-paying there was no subjects who cleaned teeth more than twice but 14.3% subjects were cleaned their teeth more than twice in fee paying. Table 3 depicts that there was a signifi cant diff erence between the prevalence of dental caries in both the type of schools the subjects att ended (P<0.001). In non fee paying 31.4% subjects had no caries while only 9.9% fee-paying subjects were caries free. But high caries prevalence was shown by fee-paying, having 19.1% where in non fee-paying only 2.9% having higher score of DMFT. Table 4 shows the mean value of DMFT. The highest mean DMFT values of 3.91 were recorded for the subjects att ending the fee-paying school while mean DMFT value of 1.64 was recorded for the subjects att ending the non fee-paying school. Total mean DMFT for both fee-paying and non fee-paying was 2.78. Table 5 show multi ple regression analysis in which depending variable is DMFT and all such as in between sugar consumpti on, brushing technique, type of food taken, frequency of sweet consumpti on are independent variable. Multi ple regression revealed that the best predictors in the descending order for debris scores were inbetween sugary meal intake and brushing frequency, which provided a variance of 24.0% in DMFT but Brushing frequency carried a less weight (7.3%) when compared to the inbetween sugary meal intake (16.7%). 
Model
p
While dental practi ti oners in developed countries are becoming concerned about unemployment due to eff ecti ve dental care program that has yielded a decreasing incidence of dental caries in populati on, the converse is the case in developing countries. There is an increasing need of dental practi ti oner to combat the high prevalence of dental caries, parti cularly among school children 3 . Dental caries is a post erupti ve destructi ve disease of mineralized ti ssues of the teeth, initi ated by acids produced in dental plaque by bacterial fermentati on of carbohydrate substrates. A rapid increase in caries probably is because of change to modern diet and dietary habits dominated by imported industrial sugar containing products. A similar trend has also been reported from Canada 13 , Alaska 14 and Asian countries 1 . Toverud's documentati on 15 of the decrease in caries increment in Norwegian school children during World War II emphasizes the close associati on between intake of refi ned carbohydrates and occurrence of caries.
The diff erence in prevalence of dental caries between both schools was highly signifi cant (P<0.001), the fee paying have more caries than non-fee paying school subjects. Obviously, the exposure of the school children from the fee-paying school to Cariogenic foodstuff is exacerbated by the chains of birthday parti es the children att end both at home and at school, and of the sweet snack they buy at the lunch break. On the other hand, the exposure of the subjects to Cariogenic food stuff s is minimized by the compulsory midday meal bought under the supervision of the school authority. It is interesti ng to note that there was a signifi cant diff erence (P<0.001) in the methods of cleaning teeth and the types of school.
The comparison of incidence of dental caries among fee-paying and non fee-paying Nigerian school children conducted by some authors 16 shows that 51.66% and 75.83% fee and non fee-paying were having no caries respecti vely. The highest caries Prevalence was found to be 1.66% in fee-paying and 0% in non fee-paying subjects. Whereas in Indian school children 9.9% of fee paying and 31.4% of non fee-paying were having no caries while highest caries percentage was found to be 19.1% in feepaying and 2.9% in non fee-paying Indian school children. So higher incidence of caries was found among fee-paying Indian school children because their sweet consumpti on was more than non fee-paying.
Numerous studies have shown that populati on groups consuming diets which are based wholly or largely on local agricultural products generally have a low rate of dental decay. Contact of these groups with the habits and diets associated with urban living have almost invariably led to pronounced increase in caries. A prominent feature of urbanizati on is to increase in consumpti on of manufactured and processed foods, parti cularly sugar.
The fi nding of the present study butt ress the earlier report that increased consumpti on of fast food, biscuits, snack and the parental economic status have direct relati onship with the prevalence of dental caries among school children 4, 17, 18 . Caries in developed countries has become most prevalent in low socio-economic group while in developing countries it starts as a problem mainly in those of high economic status.
The use of toothbrush and toothpaste was recorded for the subjects from fee-paying schools while the other group used more chewing sti ck. This fi nding supports the view that tooth brushing without appropriate instructi on and regular supervision of the children will not prevent dental caries. Brushing the teeth may be done very fast and with a technique greatly reduced in quality. A chewing sti ck on the other hand, takes a longer period every morning.
The study conducted on eff ect of Cariogenic food exposure on prevalence of dental caries among fee and non fee-paying Nigerian school children showed that 5% of fee paying and 50.83% of non fee-paying use chewing sti ck for cleaning their teeth. In Nigeria 95% of feepaying and 49.16% of non fee paying use tooth brush for cleaning their teeth whereas study conducted in India had shown that 97.2% of fee-paying and 65.0% of non fee-paying school children use tooth brush for cleaning their teeth 16 . A well documented fi nding is that females take preventi ve oral health acti on more oft en and consume sugary products less oft en than males 19 . Studies conducted in Africa have shown that, the majority, and more women than men engage in daily tooth cleansing 10, [20] [21] [22] . In our study we also found the same results that females were more conscious about their oral health and consume less sugary products than male. Among Ghanian children chewing sti cks are commonly used, although the more educated use commercially produced tooth brushes 23 . In developing countries there is an urgent need for regular professional instructi on in brushing to the mother at all health centers, at parent teacher associati on meeti ng and to school children right from nursery to secondary school level.
In the school curricula topics about nutriti on and it eff ects on oral health should be incorporated. Such curricula should include instructi on on health and social implicati on of dental caries, the type of foodstuff s that promote dental caries and those deterrent foodstuff s available in the community to be taken at each meal should be catalogued and explained thoroughly.
Reason for routi ne checkup should also be included. Perhaps one of the surest avenues to reduce dental caries in children is to make non-Cariogenic midday compulsory for all primary school children. On the part of the ministries of the health and educati on, concerted eff orts should be geared towards informing the public at large. Awareness should be created through mass media, by organizing various workshops; seminars about the causes and preventi on of dental caries among school children.
Present study results agree with those of others authors 24 who found that the low frequency of sugar in take in between meals and the high frequency of tooth brushing were both correlated to caries reducti on. The result concerning the oral hygiene habits also agree with some researchers 25, 26 .
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It was found that fee paying subjects in India are having more dental caries prevalence as compared to non fee-paying because fee-paying subjects are consuming more sweets, more in between sugary meal, bakery products as they belong to high socio-economic status. Method for restricti ng the use of inbetween sugary snacks in additi on to oral hygiene instructi ons are discussed as important means of reducing caries prevalence in school children in developing countries.
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